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OE parade, would be sheer madness in the presence of an enemy.    So it is with water.
One of my chief objects in introducing this analogy of the troops is to
the fact, that even while executing manoeuvres in a steady manner,
may be a fundamental difference in the condition of the fluid.    This is
in the case of troops.    Difficult and easy manoeuvres may be
in equally steady manners if all goes well, but the conditions of the
moving troops are essentially different.    For while in the one case any slight
would be easily rectified, in the other it would inevitably lead
to a                  The source of such a change in the manner of motion under
circumstances, may be ascribed either to the delicacy of the manoeuvre,
or to the upsetting disturbance, but as a matter of fact, both  of these
are  necessary.    In the case of extreme delicacy an indefinitely
disturbance, such as is always to be counted on,  will  effect  the
change.
Under           circumstances we may well describe the condition of the
in the simple manoeuvre as stable, while that in the delicate manoeuvre is unstable, i.e. will break down on the smallest disarrangement. The small disarrangement is the immediate source of the break-down in the as the sound of a voice is sometimes the cause of an avalanche ; but if we regard such disarrangement as certain to occur, then the source of the disturbance is a condition of instability.
All this is exactly true for the motion of water. Supposing no disarrangement, the water would move in the manner indicated in theory just as, if there is no disturbance, an egg will stand on its end; but as there is always slight disturbance, it is only when the condition of steady motion is more or less stable that it can exist. In addition then to the theories either of military tactics or of hydrodynamics, it is necessary to know under what circumstances the manoeuvres of which they treat are stable or unstable. And it is in definitely separating these conditions that the method of colour-bands has done good service which will remove the discredit in which the theory of hydrodynamics has been held.
In the first place, it has shown that the property of viscosity or treacliness, possessed more or less by all fluids, is the general influence conclusive to steadiness, while, on the other hand, space and velocity are the counter influence: and the effect of these influences is subject to one perfectly definite law, which is that a particular evolution becomes unstable for a definite value of the viscosity divided by the product of the velocity and space. This law explains a vast number of phenomena which have hitherto appeared paradoxical. One^general conclusion is, that with sufficiently slow motion all manners of motion are stable.